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METALLIC MATERIAL , ELECTRONIC COMPONENT , ELECTRONIC 
DEVICE AND ELECTRONIC OPTICAL COMPONENT MANUFACTURED 
BY USING THE METALLIC MATERIAL AND WORKING METHOD OP 
THE METALLIC MATERIAL 

5 

This application is a continuation-in-part 
application o£ International Application 

PCT/ JP03/11248 filed September 3, 2003 which is hereby 
incorporated by reference. 

10 

1. Field of the invention 

The present. -invention .rebates to an electronic 
component, an electronic district and an electric optical 
component as well as liquid crystal display device, 

15 various types of semiconductor product and component, 
a printed writing board and an IC chip , and also a metallic 
alloy material usad for the same and a working method 
of the metallio alloy material. And, more particularly, 
it relates 'jo a metallic all?y material with lower 

20 electrical resistance than that of conventional 
metallio alloy materials and having a heat stable and 
workable property as well as a widely applicable property , 
and an electronic component and the likes manufactured 
by using the metallic alloy material. 

25 
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2. Background of the Invention 

In conventionally-used electronic devices and 
electronic components, wiring patterns and electrodes 
are formed by using a pure metallic material, such as 
5 Cu, Al, Ti, Mo, Ta, w and Cr , or a met allic alloy mater ial , 
such as Al-Cu, Al-Cu-Si, Al-Pd, TaSi, WSi and TiN , as 
a material for wiring patterns , electrodes and contacts . 

For instance, in a transmit table liquid crystal 
display element which forms a flat panel display, pure 

10 Al having a good etching property and a low electrical ^ 
resistance is commonly used as a material for wiring & 
patterns ^wver , since ~pur*v *Al.Jxae ...a melting point 
as low as 660 *C ^v.whAn^ patterns of 

the liquid crysta-iL^^^ such as 

15 hillock and whisker, may occur during a heat- treatment 

in the temperatures in a range of from 300 to 500 *C , ~- 
such ae chemical vapor deposition( CVD) after a film *> 
forming process for wiring patterns . Nevertheless , due 
to pure AX having superiority of lov;er electrical 

20 resistance than that of other metallic materials and 
a complicated manufacturing method, a substitute 
material for pure Al has rot been developed. 
Consequentially, in order to solve such a problem that 
defects occur easily at hi^h temperatures, pure Al is 

25 sandwiched in between materials having a heat stability 
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and having a high melting point, such as Ta, Mo, Cr and 
w f to form wiring patterns. 

On the other hand, in semiconductor elements, pure 
Cu, as a substitute for pure Al, is tested and sometimes 
used as materials of electrodes and wiring patterns. 
Pure Cu shows high electrical conductivity, but has some 
problems when used for semiconductor elements. For 
instance, unless under high temperatures, wiring 
patterns cannot be worked by an etching process, and 
an chemical reaction of pure Cu with an silicone oxide 
film or a silicone layer causes damages to performance 
oft h-erv^e R - i r cc m ductor e 1 ate tv © . 

ConsequentXOly /: ±JE ttdjimi^s: pirsible to obtain 
a new^t^l 1 i c ::mt er i ai;^^i.iis: ^ slower electrical 
resistance than that of conventional metallic materials , 
as well as a stable and workable property so as to use 
as wiring patterns and electrodes of various types of 
electronic component, high performance and easily 
manuf acturable electric components will be provided. 

Currently, in a transmit table liquid crystal 
display element, Ti, Ta, Mo, Cr and W are used as 
substitute for pure Al in order to prevent occurrence 
of defects. However, these elements have a 
disadvantage in their electrical resistances larger 
than that of pure Al, as shown in Table 1. Accordingly, 



in a transmit table liquid crystal display panel, with 
increases in its display area and in its resolution, 
since wire length of the wiring patterns will lengthen 
and also a wire width thereof will narrow, it will be 
5 difficult to drive a display panel accurately and easily. 
So, it is fact that there is no suitable material for 
wiring patterns of a transmitt able liquid crystal 
display panel. 
( Table 1) 



Material 


Resistance 


Chemical 


Anodic 




( fi Q cm) 


stress 


oxidation 


Mo 


50 


low 


Impossible 


Cr 


12.9 


slightly good 


impossible 


Ti 


5 5 


-good 


impossible 


Ta 


13 . 6 


good 


possible 


Al 


2.1 


low 


possible 


Cu 


1.7 




impossible 


Ag 


1.6 


slightly good 


impossible 


Au 


2 . 3 


good 


impossible 



By the way, for a material used as wiring patterns, 
Au, Cu and Ag are known as a material having a lower 
electrical resistance than that of pure Al. Of such 
15 materials, Au has disadvantages such that its expensive 
cost leads to heighten manufacturing cost and its poor 
atmospheric corrosion resistance, poor workability in 

i 

an etching process and poor workability in fining process . 
And, Ag has also disadvantages sucii that it is easy to 
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react with chloride, eulfur and sulfide, and has poor 
workability in fining process and poor atmospheric 
corrosion resistance. 

As Cu reacts easily, for example, when Cu contacts 
5 oxygen atom deposited on a substrate material, such as 
a Silicon** oxide film on a Silicon wafer, or Cu is 
subjected to various types of manufacturing process 
carried out under an environment containing moisture 
and other oxygen, Cu reacts with oxygen under an 
10 environment containing atmosphere to form CuOx at a ^ 
surface and a boundary of wiring patterns. The CuOx ^ 
causes d amag^r t o :a d v an± Ajge oru^r^nrtrpar*: t ies of Cu, such 
as high-ci^bejctrlx: c.aaiSirc-ciir-ity ...and high thermal 
conductivity. 

15 And, as an example of problems due to poor 

atmospheric corrosion resistance of Cu, when used for ^ 
a liquid crystal display element, Cu contacts a 
transparent conductive film directly and reacts with 
oxygen at a boundary to form CuOx, which causes damage 

20 to physical stability of Cu. In order to solve such 
problems, a barrier layer is formed on a substrate, or 
Cu is sandwiched in between barrier layers, similar to 
the case of Al . 

And, for a drive device for such liquid crystal 

2 5 display element , while a TFT ( thin film transistor ) using 
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amorphous silicon or poly crystal silicon is commonly 
used, a suitable material used for a drive device has 
not been yet developed. 

In the drive device, for the purpose of 
5 simplification of production process . an electrode made 
of a metallic is oxidized, and a gate insulation film 
is formed between the oxidized electrode and a silicon 
active element( that is anodic oxidation). 

Of materials for wiring patterns as shown in the 

10 table 1 , materials capable of forming the gate insulation 
film are Al and Ta. Especially, Ta possibly forms an 
oxide insulation film with a hJ.gh-7U.ld and having no 
defects such as pinhole. iHowevar, .since Ta is a 
high-resistance material, It is required that 

15 electrodes are constructed of two-layer wiring patterns 
formed by an anode oxidation method which uses Al having 
a low electrical resistance, whereby an extra 
manufacturing step is required. In the case of the 
two-layer wiring patterns , the resistance of the wiring 

20 patterns is dependent on the resistance of Al . 

In a semiconductor device such as ORAM, flash memory, 
CPU, MPU and ASIC, except' for above-nientioned display 
devices, increases in the integration and the size of 
chips cause the wire width of the wiring patterns to 

25 narrow and the arrangement thereof to be complicated. 
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whereby the wire length of the wiring patterns becomes 
long. Accordingly, such semiconductor device requires 
the wiring patterns to be formed by using a material 
having low electrical resistance and heat stable and 
5 workable property. 

Because, the narrower the wire width and the longer 
the wire length of the wiring patterns, the higher the 
electrical resistance of firing patterns. As the 
result, potential drop occurs at the wiring patterns 
10 and voltage for driving the elements is lowered. 
Further, electric power consumption may increase, and 
signal t raaiLml^tm t teoug h tfca wiring patterns may be 
delayed. 

ftttd. as f o r .mmsGa ctrcn .1 c c ort pong n t au^h as a printed 
15 writing board, a chip condenser and a relay other than 
the semiconductor device, Cu or Ag is used as a material 
for wiring patterns, electrodes and contacts. These 
materials have insufficient atmospheric corrosion 
resistance for practical use an4 are rarely recyclable. 
20 In order to solve the above-mentioned problems, 

an object of the present invention is to provide a 
metallic material having lower electrical resistance 
than that of conventional metallic materials as well 
as having heat stable and workable property, 
25 manufacturing methods of electronic component, 
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electronic devices and electronic optical components 
by using said metallic material, and a working method 
of said metallic material. 

3 . Summary of the Invention 

A metallic material for an electronic component 
according to the present invention consists of an alloy 
including mainly Cu and Ho in an amount of 0.1 to 3.0% 
by weight and a plurality of elements selected from a 
group consisting of Al, Au, Ag, Ti , Ni Co and Si in a 
total amount of 0.1 to 3.0% by weight. 

In the netallJrc material ff©\? an electronic component 
according to the present invention , rilo is added to Cu 
so that Mo will be homogeneously mixed in * grain boundary 
of Cu , resulting in Improvement of atmospheric corrosion 
resistance. Further, addition of a plurality of 
elements selected from the group consisting of Al, Au, 
Ag, Ti, Ni Co and Si makes electrical resistance of the 
metallic material lower. And, an increase in 
electrical resistance caused by addition of Mo as a 
second element can be controlled by addition of a third 
element. At this time, since a weight of the third 
element added to Cu is set in an amount of 0.1 to 3.0 % 
by weight, the atmospheric corrosion resistance can be 
improved. Accordingly, a metallic material for an 
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electronic component, which has lower resistance than 
that of conventional metallic materials as well as heat 
stable and workable property can be provided. 

A metallic material for an electronic component 
5 according ty the present invention consists of an alloy 
including mainly Cu and Mo in an amount of 0.1 to 3.0% 
by weight . 

It is confirmed the c the ab^ve-mentioned metallic 
material has lower electrical resistance than that of 

10 conventional metallic materials and heat stable and ^ 
workable property. g 

A me£-a3,li^ material ::oi: electronic components 

accordln g t^dto pre s en t airt i an:^) ?) cists of an alloy 
includlng^ m a JL cJ-.y *Cu , one:cx>r pi ar ty of elements 

15 selected from the group consisting of Cr, Ta, W and Ti 
in a total amount of 0.1 to 3.0% by weight and one or 
a plurality of elements selected from a group consisting 
of Al, Au, Ag, Ti, Ni Co and Si in a total amount of 
0.1 to 3.0% by weight. 

20 It is confirmed that the above-mentioned metallic 

material has lower electrical resistance than that of 
conventional metallic materials and heat stable and 
workable property . 

And, it is desirable that the metallic material 

25 for an electronic component according to the present 
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invention has electrical resistance lower than 10 n 
Q am. 

A metallic material for an electronic component 
according to the present invention consists of a ternary 
alloy including mainly of Cu, Mo in an amount of 0,1 
to 3.0% by weight and one element selected from a group 
consisting of Al , Au, Ag, Ti, Ni, Co and Si in an amount 
of 0.1 to 3.0% by weight. 

In the metallic material for an electronic component 
according to the present invention. Mo is added to Cu 
so that Mo will be homogeneously mixed in a grain boundary 
of Cu , resulting in improvement off atntoapher ic corrosion 
resistance. :;Foixxfhax7^ddltioA of one element selected 
from a grruip ^consisting of AA , Au, Ag, Ti, Ni Co and 
Si makes electrical resistance of the metallic material 
lower. And, an increase in electrical resistance 
caused by addition of Mo as a second element can be 
controlled by addition of a third element . At this time . 
since a weight of the third element added to Cu is set 
in an amount of 0.1 to 3.0 % by weight, the atmospheric 
corrosion resistance can be improved. Accordingly, a 
metallic material for an electronic component, which 
has lower electrical resistance than that of 
conventional metallic materials as well as heat stable 
and workable property, can be provided. 
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And, it is desirable that the metallic material 
for an electronic component according to the present 
invention has electrical resistance higher than 1.5 u 
Q cm and lower than 7.0 ti Q cm. 
5 And, It is possible that the metallic material for 

an electronic component according to the present 
invention is used as a material for any one of a wiring 
pattern, an elect ~cde, a contact and a target for a 
sputtering process . 

10 An electronic component according to the present 

invention has a wiring pattern , an electrode or a contact 
using a ma t alXJLc^gfe.at:erial ; .^fcAxh^ac^n ivis t s of an alloy 
includin^mAinly^u; '^?d.n ..an amount of 0,1 to 3.0% by 
weight and one;or a p 1 u ra'U tynful;? tm& > s selected from 

15 a group consisting of Al, Au, Ag, Ti; Ni. Co and Si in 
a total amount of 0.1 to 3.0% by weight. 

It is confirmed that the metallic material used 
for above-mentioned electronic component has lower 
electrical resi^^ancs than that of conventional 

20 metallic material as well as heat stable and workable 
property. 

An electronic component according to the present 
invention has a wiring pattern , an electrode or a contact 
using a metallic material, which consists of an alloy 
25 including mainly Cu and Mo in an amount of 0.1 to 3.0% 



by weight . 

An electronic component according to the present 
invention has a wiring pattern , an electrode or a contact 
using a metallic material, which consists of an alloy 
5 including mainly Cu, one or a plurality of elements 
selected from a group consisting of Cr, Ta, W and Ti 
in a total amount of 0.1 to 3.0% by weight and one or 
a plurality of elements s*lecte3 from a group consisting 
of Al, Au. Ag, Ti. Nl Co and Si In a total amount of 

10 0.1 to 3.0% by weight. 

And, it is possible that the electronic component 
according to thepresent-lnvention has e wiring pattern, 
an electrode or- a contact which are-f crmed by an etching 
process ueiirg^a solution indudittg;. phosphoric acid and 

15 nitric acid. 

Themetallicmateriaiconsisting of alloy including 
three or more elements used for the electronic component 
according to the present invention can be subjected to 
an etching process using phosphoric etchant, such as 

20 H 3 P04 + HNO3 + CH$C00H . And. an addition of phosphoric 
acid, nitric acid, acetic acid, water, cerium nitrate , 
silver nitrate to the etchant allows the etching rate 
to be controlled. Accordingly, a patterning process 
suitable for such kind of metallic material can be added 

25 to conventional pattering processes. 
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And, it is possible that the electronic component 
according to the present invention has a wiring pattern, 
an electrode or a contact which are formed by an etching 
process under a gas atmosphere including chlorine. 
5 The metallic material consisting of alloy Including 

three or more elements used for the electronic component 
according to the present invention can be subjected to 
an dry etching process under a gas atmosphere including 
chlorine, for instance RIE( reactive ion etching) and 
10 a plasma etching process under a gas atmosphere including ^ 
chlorine such as Cl 2 , CC1 4 , BC1 3 and SiCl* . Accordingly, & 
a patterning process suitable for such the metallic 
materials ^an be «dd^d to conventional pattering 
processes. 

15 And, it is possible that the electronic component 

according to the present Invention has region other than 
a wiring pattern, an electrode and a contact are formed 
by an etching process under a gas atmosphere including 
fluorine. 

20 The metallic material consisting of alloy including 

three or more elements used for the electronic component 
is advantageous in that it is hardly damaged by a gas 
including fluorine under the etching process. 
Therefore, when subjected to an etching process such 

25 as RIE and plasma etching, which are carried out under 
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a gas atmosphere including fluorine suoh as CF 4 * C 3 F e/ 
C 4 Fa and SF« and not including chlorine, the metallic 
material consisting of an alloy including three or more 
elements is not etched and another materials such as 
5 Si, poly-crystalline Si, amorphous Si, SiO a , Si 3 N 4 , Mo, 
W, Ta, Ti and Pt are etched. Accordingly, a patterning 
process available for device made of such metallic 
material and another materials car be provided. 

And, it is possible that the electronic component 
10 according to the present invention has a wiring pattern, 
an electrode or a contact which are formed by a heat 
treatment in the range of the ^taxuperatures from 100 

to 750 x: . ' 

And, it is .pc&Alb2.B that .the electronic component 
15 according to the present invention has a wiring pattern, 
an electrode or a contact which are formed on a backing 
layer made of one of Ti f W, Ta, Mo, indium tin oxide, 
titanium nitride, oxidation silicon and silicon 
nitride. 

20 And, it is possible that the electronic component 

according to the present invention has a wiring pattern, 
an electrode or a contact which are directly formed on 
a substrate made of one of glass or plastic resin. 
Because, the a wiring pattern, an electrode or a contact 

25 which formed by the metallic material according to the 



present invention shows a sufficiently adhesion. 

In the above-mentioned electronic component, the 
alloy consisting of CuMo alloy including mainly Cu and 
Ho in an amount of 0.1 to 3.0 % by weight, further 
5 including one or a plurality of elements selected from 
a group consisting of Al , Au , Ag, Ti, Ni Co and Si in 
a total amount of 0,1 to 3.0* by weight , has an excellent 
heat conductivity inherent for pure Cu . Also , the alloy 
can be subjected to a conventional deposition process 

10 suchas a sputtering process , a vapor deposition process , 
a CVD process and a plating process, and a patterning 
can be easily carried out by a wet etching process and 
a dry etching process while its heat stability being 
maintained under. high temperatures. Accordingly, an 

15 electronic component which uses an metallic material 
having a low electrical resistance and excellent 
properties in a heat stability and a workability, for 
a wiring pattern, an eleotrode or a contact can be 
provided. 

20 An electronic device according to the present 

invention has a wiring pattern, an electrode or a contact 
using a metallic material, which consists of an alloy 
including mainly Cu, Mo in an amount of 0.1 to 3.0 % 
by weight and one or a plurality of elements selected 

25 from a group consisting of Al . Au. Ag, Ti, Ni Co and 
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Si in a total amount of 0.1 to 3.0% by weight. 

It is confirmed that the above-mentioned metallic 
material used for the above-mentioned electronic device 
has lower electrical resistance than that of 
conventional metallic materials as well as heat stable 
and workable property. 

Here, the electronic device means a condenser 
component having a certain capacitor such as a lamination 
chip condenser and an electrolytic condenser, a 
semiconductor package component which a semiconductor 
element Is mounted( or bonded) on a cupper sheet or a 
plastic substrate, and a product which combined these 
components . 

in-JBlftclxini±c ; «dwic6 according to the present 
invention has a wiring pattern , an electrode or a contact 
using a metallic material, which consists of an alloy 
including mainly Cu and Mo in an amount of 0.1 to 3.0 % 
by weight. 

An electronic device according to the present 
invention has a wiring pattern, an electrode or a contact 
using a metallic material, which consists of an alloy 
including mainly Cu, one or a plurality of elements 
selected from a group consisting of Cr, Ta, W and Ti 
in a total amount of 0.1 to 3.0% by weight and one or 
a plurality of elements selected from a group consisting 
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of Al, Au, Ag, Ti, Nl Co and Si in a total amount of 
0.1 to 3.0% by weight. 

And, it is possible that the electronic device 
according to the present Invention has a wiring pattern, 
an electrode or a contact which are f ormed by an etching 
process using a solution including phosphoric acid and 
nitric acid. 

And, it is possible that the electronic device 
according to the present invention has a wiring pattern, 
an electrode or a contact which are formed by an etching 
process under a gas atmosphere including chlorine. 

And, it is possible that the electronic device 
according to the present invention has region other than 
a wiring pattern, an electrode and a contact , are formed 
by an etching process under a gas atmosphere including 
fluorine. 

And, it is possible that the electronic device 
according to the present invention has a wiring pattern, 
an electrode or a contact which are formed by a heat 
treatment in the range of the temperatures from 100 °C 
to 750 "C . 

And, it is possible that the electronic device 
according to the present invention has. a wiring pattern . 
an electrode or a contact which are formed on a backing 
layer made of one of Ti, W, Ta, Mo, indium tin oxide. 
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titanium nitride, oxidation silicon and silicon 
nitride . 

And, it is possible that the electronic device 
according to the present invention has a wiring pattern , 
5 an electrode or a contact which are directly formed on 
a substrate made of one of glass or plastic resin. 

A working method of a metallic material according 
to the present invention is a method in which a metallic, 
film consisting of an alloy including mainly Cu, Mo in 
10 an amount of 0 . 1 to 3 . 0 % by weight and one or a plurality 
of elements selected from a group consisting of Al, Au» 
Ag, Ti,:Ri Co and Sl^n^a Jtotfc&sarsount c£ 0 . 1. to 3.0% 
by . -weight is etched by "usrl-ngr : ? a solution including 
phosphoric a c 1 daaax-d.-n iJ -x Mu -asd d- 1 6 fom a wiring pattern, 
15 an electrode or a contact. 

A working method of a metallic material according 
to the present invention is a method in which a metallic 
film consisting of an alloy including mainly Cu and Mo 
In an amount of 0 . 1 to 3 . 0 % by weight is etched by using 
20 a solution including phosphoric acid and nitric acid 
to form a wiring pattern, an electrode or a contact. 

A working method of a metallic material according 
to the present invention is a method in which a metallic 
film consisting of an alloy including mainly Cu, one 
25 or a plurality of elements selected from a group 
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consisting of Cr, Ta, W and Ti in a total amount of 0-1 
to 3.0% by weight and one or a plurality of elements 
selected from a group consisting of hi, Au , Ag, Ti, Ni 
Co and Si in a total amount of 0 . 1 to 3 . 0% by weight 
is etched by using a solution including phosphoric acid 
and nitric acid to form a wiring pattern, an electrode 
or a contact. 

A working method of a metallic material according 
to the present invention is a method in which a metallic 
film consisting of an alloy including mainly Cu , Mo in 
an amount of 0.1 to 3.0 tby weight and one or a plurality 
of elements selected from a^roup consisting of Al, Au, 
Ag, Ti, Ni Co and Si in a. total amount of 0.1 to 3.0% 
by weight is etched under n gas atmosphere including 
hydrochloric acid to form a wiring pattern , an electrode 
or a contact. 

A wording method of a metallic material according 
to the present invention is a method in which a metallic 
film consisting of an allby including mainly of Cu.and 
Ho in an amount of 0.1 to 3.0 % by weight is etched under 
a gas atmosphere including hydrochloric acid to form 
a wiring pattern, an electrode or a contact. 

A working method of a metallic material according 
to the present invention is a method in which a metallic 
film consisting of an alloy including mainly Cu, one 
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or a plurality of elements selected from a group 
consisting of Cr. Ta, W and Ti in a total amount of 0 . 1 
to 3.0% by weight and one or a plurality of elements 
selected from a group consisting of Al , Au , Ag , Ti. Ni 
5 Co and Si in a total amount of C.l to 3.0% by weight 
Is etched under a gas atmosphere including hydrochloric 
acid to form a wiring pattern , an electrode or a contact . 

A manufacturing method of elactronic component 
according to the present invention is a method in which 

10 a metallic film is consisted of an alloy including mainly 
Cu. Mo in an amount of 0.1 to 3.0 % by weight and one 

or **y -^ii3e£ba^n±^^c3jeiLe:et-ed from a group 

consisting of Al, Au. 'kgV^l -Co -end Si in a total 
amount of 0.1 to 3 . 0% by -weight r and a film other than 

15 said metallic film is worked by an etching process under 
a gas atmosphere including fluorine. 

A manufacturing method of an electronic component 
according to the present invention is a method in which 
a metallic film is consisted of an alloy including mainly 

20 Cu and Mo in an amount of 0.1 to 3.0 % by weight, and 
a film other than said metallic film is worked by an 
etching process under a gas atmosphere including 
fluorine . 

A manufacturing method of an electronic component 
25 according to the present invention is a method in which 
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a metallic film is consisted of an alloy Including mainly 
Cu, one or a plurality of elements selected from a group 
consisting of Cr, Ta. W and Ti in a total amount of 0 . 1 
to 3.0% by weight and one or a plurality of elements 
selected from a group consisting of Al, Au, Ag , Ti, Ni 
Co and Si in a total amount of 0.1 to 3.0% by weight, 
and a film other than said metallic film is worked by 
an etching process under a gas atmosphere including 
fluorine . 

A working method of a metallic material according 
to the present Invention is a method in which a metallic 
film f ormed-by »««t«a TnB*aia±xr«i^.ariel':cr:nsis ting of an 
alloy including mainly Cu, Moni/i an amount of 0.1 to 
3.0% by weight and one or a plurality of elements selected 
from a group consisting of Al , Au, Ag, Ti, Ni Co and 
Si in a total amount of 0.1 to 3.0% by weight is subjected 
to a heat treatment in the range of temperatures to 100 
to 7S0 *C to form a wiring pattern, an electrode or a 
contact . 

A working method of a metallic material aocordlng 
to the present invention is a method in which a metallic 
film formed by said metallic material consisting of an 
alloy including mainly Cu and Mo in an amount of 0.1 
to 3.0 % by weight is subjected to a heat treatment in 
a range of temperatures to 100 *C to 750 to form a 



21 



wiring pattern, an electrode or a contact. 

A working method of a metallic material according 
to the present invention is a method in which a metallic 
film formed by said metallic material consisting of an 
alloy including mainly Cu, one or a plurality of elements 
selected from a group consisting of Cr, Ta, W and Ti 
in a total amount of 0.1 to 3.0% by weight and one or 
a plurality of elements oeleoted from a group consisting 
of XI. Au, Ag, Ti, Ni Co and Si in a total amount of 
0.1 to 3.0% by weight is subjected to a heat treatment 
in a range of temperatures to 100 *C to 750 *C to form 
a wiring ;p at.±.ax n y ^Tan -mj- e T r lraro dw r • , r> n xESBB&t act. 

A -working ™*h»<b»* , =ah»t*2L±±c.Ta«terial according 
to the present invention isja=sae-tho& in which a metallic 
film formed by said metallic material consisting of an 
alloy including mainly Cu, Mo in an amount of 0.1 to 
3.0% by weight and one or a plurality of elements selected 
from a group consisting of Al , Au, Ag, Ti, Ni Co and 
Si in a total amount of 0 .1 to 3.0% by weight is deposited 
on a backing layer made of one of Ti, w, Ta, Mo, indium 
tin oxide, titanium nitride, oxidation silicon and 
silicon nitride to form a wiring pattern, an electrode 

or a contact. 

In the above-mentioned working method of a metallic 
material, a metallic film formed by the above-mentioned 
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alloy Is deposited on the above-mentioned substrate to 
form a wiring pattern, an electrode or a contact, and 
then is subjected to a conventional working process so 
that a sufficient adhesion can be obtained. Therefore, 
5 wiring pattern and the likes having a low electrical 
resistance as well as excellent properties in heat 
stability and workability can be formed. 

A working method of a metallic material according 
to the present invention is a method in which a metallic 

10 film formed by said metallic material consisting of an >m 
alloy including mainly Cu and Mo in an amount of 0.1 #v 
to 3.0 weighir^^e:p^£^ layer made 

of one of Mi, W, T a , Mo , indiunrtin oaride , titanium nitride , 
oxidation silicon and silicon nitride to form a wiring 

15 pattern, an electrode or a contact* 

A working method of a metallic material according 
to the present Invention is a method in which a metallic 
film formed by said metallic material consisting of an 
alloy including mainly Cu, one or a plurality of elements 

20 selected from a group consisting of Cr, Ta, W and Ti 
in a total amount of 0.1 to 3.0% by weight and one or 
a plurality of elements selected from a group consisting 
of Al, Au, Ag, Ti, Ni Co and Si in a total amount of 
0.1 to 3.0% by weight is deposited on a backing layer 

25 made of one of Ti, W, Ta, Mo, indium tin oxide, titanium 
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nitride, oxidation silicon and silicon nitride to form 
a wiring pattern, an electrode or a contact. 

A working method of a metallic material according 
to the present invention is a method in which a metallic 
film formed by said metallic material consisting of an 
alloy including mainly Cu, Mo in an amount of 0.1 to 
3 . 0 % by weight and one or a plurality of elements selected 
from a group consisting of Al, Au , Ag, Ti, Ni Co and 
Si in a total amount of 0.1 to 3.0* by weight is directly 
deposited on a substrate made of glass or resin such 
as plastic to form a wiring pattern, an electrode or 
a contact. 

In the above -roentio?ved workingrroethod of a metallic 
material, a metallic f.Xim formed by the above-mentioned 
alloy is directly deposited on a substrate made of glass 
or resin such as plastic to form a wiring pattern, an 
electrode or a contact. Since the alloy which forms 
the metallic film is hardly reacted with oxygen , increase 
in en electrical resistance, which may occur in the case 
of Al. can be eliminated- Accordingly, wiring pattern 
and the like having a low electrical resistance can be 
easily formed by a simple manufacturing method. 

A working method of a metallic material according 
to the present invention is a method in which a metallic 
film formed by said metallic material consisting of an 
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alloy Including mainly Cu and Mo in an amount of 0.1 
to 3.0 * by weight is directly deposited on a substrate 
made of glass or resin such as plastic to form a wiring 
pattern, an electrode or a contact. 

A working method of a metallic material according 
to the present invention is a method in which a metallic 
film formed by said metallic material consisting of an 
alloy including mainly Cu , one or a plurality of elements 
selected from a group consisting of Cr, Ta, W and Ti 
in a total amount of 0.1 to 3.0% by weight and one or 
a plurality of elements selected from a group consisting 
of Al # AUr- -Jk^^rsri, -.Hi Co ..tad -SSI in -a total amount of 
0 . 1 to 3 . 0 % b:y^wsdrgrir£r±^ on a substrate 

made of gXas-srsor resin such -as plastic to form a wiring 
pattern, an electrode or a contact. 

An electronic optical component according to the 
present invention has reflective film, an electrode or 
a wiring pattern which are formed by a metallic film 
consisting of an alloy including mainly Cu, Mo in an 
amount of 0.1 to 3.0 % by weight and one or a plurality 
of elements selected from a group consisting of Al , Au, 
Ag, Ti, Ni, Co and Si in a total amount of 0.1 to 3.0% 
by weight. 

In the above-mentioned electronic optical 
component, reflective film, a wiring pattern or 
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electrode can be formed by a metallic film consisting 
of an alloy having a low electrical resistance as well 
as excellent properties in a heat stability, a 
workability and a high reflectance. 
5 An electronic optical component according to the 

present invention has reflective film, an electrode or 
a wiring pattern which are formed by a metallic film 
consisting of an alloy including mainly Cu and Mo in 
an amount of 0.1 to 3.0 % by weight. 

10 An electronic optical component according to the ^ 

present invention has reflective film, an electrode or «■ 
a wiring pattern which are formed by a metallic film 
consisting of an. alloy .including mainly Cu, one or a 
plurality of elements aelec±ed:from a group consisting 

15 of Cr, Ta, W and Ti in a total amount of 0.1 to 3.0% 
by weight and one or -a plurality of elements selected 
from a group consisting of Al, Au, Ag, Ti, Ni Co and 
Si in a total amount: of 0.1 to 3.0% by weight. 

According to the present invention, by using an 

20 alloy including mainly of Cu , Mo in an amount of 0.1 
to 3.0 % by weight and Al and the like in a total amount 
of 0.1 to 3.0% by weight, a metallic material with a 
lower electrical resistance than that of conventional 
metallic materials as well as having excellent 

25 properties in a heat stability and a workability can 



26 



be provided. And, an alectronic component, an 
electronic device and an electronic optical component 
which are formed by U9ing the metallic material can be 
provided. Further, a working method of the metallic 
materials can be provided. 

And, according to the present invention, by using 
an alloy including mainly of Cu and Mo in an amount of 
0.1 to 3.0 * by weight , a metallic material with a lower 
electrical resistance than that of conventional 
metallic materials i as well as having excellent 
properties in a heat stability and a workability can 
be prx>vldeH. .~^3iEZg£l ai\ al^ffitrtusric component , an 
electroni"n"*e?viHg«^ optical component 

which are formed by 'irs tng, ttee retail io material can be 
provided. Further, a working method of the metallic 
materials can be provided. 

Further, according to the present Invention, by 
using an alloy including mainly of Cu, one or a plurality 
of elements selected from the group consisting of Cr, 
Ta, W and Ti in a total of an amount of 0.1 to 3.0% by 
weight and one or a plurality of elements selected from 
the group consisting of Al f Au, Ag, Ti, Ni Co and Si 
in a total amount of 0.1 to 3.04 by weight, a metallic 
material with a lower electrical resistance than that 
of conventional metallic materials as well as having 
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excellent properties in a heat stability and a 

i 

workability can be provided. And, an electronic 
component, an electronic device and an electronic 
optical component which are formed by using the metallic 
5 material can be provided. Further, a working method 
of the metallic materials can be provided. 

4. Brief Descriptioti of the Drawings 

i 

Fig. 1(A) is a plan view schematically showing a 
10 sample for evaluation in adhesion of copper alloy ^ 
according to an example, and Pig. 1(B) Is a cross & 
sectional drawing schematically.-show.ing a sample as 
shown in Pig. 1(A) in the evaluation. 

Pig. 2 is a sectional drawing schematically showing 
15 an electronic component of which a metallic film is 
formed on an under layer. 

Pig. 3 is a sectional drawing schematically showing 
an electronic component of which a wiring pattern is 
formed on a plastic substrate or a glass substrate. 
20 Fig. 4(A) is a sectional drawing schematically 

showing a reflective film of an optical modulator, 

Pig. 4(B) is a sectional drawing schematically showing 

i 

an electrode of an optical modulator and Fig. 4(C) is 
a sectional drawing! schematically showing a wiring 

! 

25 pattern of an optical modulator. 
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Pig. 5(A) is a sectional drawing schematically 
showing an electronic component of which a wiring pattern 
is formed on a printed writing board and Pig. 5(B) is 
a sectional drawing schematically showing an electrode 
of a chip or contacts of a relay. 

5. Detailed Description of Embodiment .of the Invention 
The preferred embodiments of tne present invention 
will be described in detail. 

A metallic material -according to the present 
invention consists of an alloy including mainly Cu, Mo 
in an amount of 0 . 1 to 3 . 0% by -ral'gbtr&ad one or a plurality 
of elements 8«X«^trdr£seiir.a ^gxoup cc-naia t ing of Al, Au, 
Ag, Ti. Nl-Go and?=£-i-~in a total amount of 0.1 to 3.0% 
by weight, and is usable as metallic parts of various 
types of electronic component. 

Concretely, the various types of electronic 
component include a transparent liquid crystal display 
element , an organic EL ( electronic luminescence) panel, 
a plasma display, a display device such as an electronic 
optical component using a micro mirror, various types 
of semiconductor device, a printed writing board , a chip 
condenser and a relay. And, the metallic material 
according to the present invention is applicable for 
wiring patterns, electrodes, high reflective films, 
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contacts and a target material used for a sputtering 
process . 

in the Cu alloy. Mo is added to Cu so that Mo will 
be homogeneously mixed in a grain boundary of Cu. 
resulting in improvement of an atmospheric corrosion 
resistance. Here, if only Mo is added enough to satisfy 
atmosphere corrosion resistance, electric resistance 
will increase. But, by adding one or a plurality of 
third elements selected from a group consisting of Al , 
Au, Ag, Ti» Ni Co and Si, electric resistance can be 
lower, or. Increase in the eleotrio resistance can be 
controlled. .A^suitable ameunt of the third element to 
Improve atmosphere corrosicn.;r.3sis tance is 0.1 to 3.0% 
by weight ,-bzrt adding the third element 3.0% by weight 
or more will make the atmosphere corrosion resistance 
lower . 

The metallic material according to the present 
Invention consists of the cupper alloy so as to have 
atmosphere corrosion resistance as well as advantageous 
properties of pure Cu such as electrical conductivity 
and heat conductivity. Accordingly, the metallic 
material according to the present invention can have 
enhanced atmosphere corrosion resistance as well as low 
electrical resistance and high heat conductivity. 

When wiring patterns are formed by using the 
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metallic material according to the present Invention, 
a selection of a kind of added element and the amount 
of the added element enables electrical resistance of 
the wiring patterns tc be 7 U Q cm, which is required 
for wiring patterns. 

And, when the metallic material according to the 
present invention is used as wiring patterns and 
electrodes, it is required that electrical resistance 
thereof is the same value as that of AISi, which is 
conventionally used as wiring patterns and electrodes. 
The electrical resistance less than that of Cr is thought 
to allow the^tallic mfftTCialrto-te^ut in practical 
use. The-swtaullic ma t e rXa -?;-:?a£rcffir dl iya to the present 
invention has eleotriCAL;^ ovsx 1.6 M & cm, 

and possibly has electrical resistance lower than 3.5 
PL Q cm of AISi alloy if required, 

And, as mentioned above , with increase of the amount 
of the added element for improving atmosphere corrosion 
resistance, electrical resistance increases. But, 
when the amount of the added element is set in the 
above-mentioned range , electrical resistance can 
sufficiently lower less than 12.6 u Q cm of electrical 
resistance of Cr- Accordingly, the metallic material 
according to the present invention can have suitable 
electrical resistance for a material used as wiring 



patterns and electrodes. 

And, the Cu alloy consisted the metallic material 
does not have a perfectly solid-solution type structure 
but a Cu grain boundary precipitation type structure. 
While an alloy having a perfectly solid- solution type 
structure is assumed to be physically stable, physical 
property of thereof is often dependent on property of 
a main element included in the alloy if an amount of 
an added element is little. That is to say, if the main 
element such as Cu will have disadvantage in its property, 
it is difficult for the alloy to solve such disadvantage 
perfectly. 

In a recent liquid crystal display element and 
semiconductor element, since -wire widths of wiring 
patterns and electrodes become finer, a material used 
as such wiring patterns and electrodes strongly requires 
mechanical strength and electric strength. By the way, 
in an alloy having a grain boundary precipitation type 
structure, it is confirmed that a strength of a main 
element is improved by including an added element . The 
Cu alloy includes an added element , whereby sufficiently 
mechanical strength and electrical strength can be 
obtained. Accordingly, the metallic material 

according to the present invention can have more workable , 
heat stable and reliable property than that of 
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conventionally-used materials such as Al , Mo f Cr, Ti, 
Ta and Cu. 

And, for a working method of Cu , a dry etching process 
using a combined gas including chlorine, and a wet 
5 etching process using an etchant such as chlorine 
solution or alkali solution , like NH 4 OH . are known . The 
Cu alloy can be worked by such the etching processes, 
and can be subjected to various types of working process 
by which pure Al or Al alloy is worked conventionally. 

10 Here, the combined chlorine gas includes Cl a , CCl 4 , ^ 

> 

BC1, or SiCl, . The Cu alloy can be worked by RIE or plasma & 
etching sunder atTno^pterezrcira:ta±n-i:n^. s£Cli the combined 
gas to form a film. When wiring patterns are formed 
by subjecting Cu ta^m^dry-^tiih±A'9:u9roGe8 8 using the 

15 combined gas, chlorine included in the combined gas 
reacts with Cu during etching processing, resulting in 
a formation of CuCl 2 at a boundary of the wiring patterns . 
The CuCl, damages electrical conductivity and heat 
conductivity. On the contrary , the film formed by using 

20 the Cu alloy does not cause such reaction of Cu with 
chlorine. 

As mentioned above, in a manufacturing process of 
an electrical component by using the metallic material 
according to the present invention, a pattering process 
25 can be carried out by an etching process under atmosphere 
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including chlorine . 

Applying a dry etching process to an alloy including 
three or more elements such as the Cu alloy is difficult 
under gas atmosphere including fluorine and not 
5 including chlorine. This gives advantage that the 
alloy including three or more elements is hardly damaged 
by the gas including fluorine and not including chlorine . 
Accordingly, when subjected to an etching process such 
as RIE and plasma etching, which carried out under gas 

10 atmosphere such as CF 4 , C 3 Fe, C 4 Fe or SF 6 , the alloy 
including three or more elements is not etched, and 
another materials such as Si . poly-crystalline Si, 
amorphous Si, SiQ 2 , Si 3 N 4 , Mo, W, Ta, Ti or Pt are etched. 
Accordingly , region formed by the other material 

15 than the alloy including three or more elements can be 
selectivity etched by an etching process under gas 
atmosphere including fluorine and not Including 
chlorine . So , by using the metallic material according 
to the present invention, a suitable method for pattering 

20 can be obtained. 

On the contrary, in a wet etching process among 
a manufacturing process of display such as a liquid 
crystal display element, pure Al is etched by using an 
etchant including phosphoric acid. As such etchant 

25 including phosphoric acid, a complex including 
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phosphoric acid such as H 3 P0 4 +HN0 3 +CH 3 COOH is used. 
A conventlcnally-used alloy including mainly pure Cu 
or Cu and other one or two added elements is hardly etched 
by the etching process using such etchant. 
5 Although, it is understood that the Cu alloy 

including mainly Cu, Mo in an amount of 0.1 to 3.0 % 
by weight and one or a plurality of element selected 
from a group consisting of Al. Au. Ag. Ti, Co and Si 
in a total amount of 0.1 to 3.0% by weight can be etched 

10 by using the complex including phosphoric acid. 
Therefore, the Cu alloy can be subjected to an etching 
process by 'V i n£t~-*i cr.nva ntio:; ally-used etching 
equipment--£«x' , sw^r3c4.rfg r^fejv&'rhr adding phosphoric 
acid, nitxiac^atcid, acetic-^ciAy^at or , cerium nitrate 

15 or hydrochloric acid copper, an etching rate can be 
controlled similar to a conventional process. 

And, the Cu alloy can be subjected to the same 
post-process such as cleaning process after an etching 
process as pure Al and Al alloy. in addition, 

20 contamination can be eliminated compared with pure Al 
or Al alloy. So, the Cu alloy has workable property 
compared with a conventionally-used material such as 
Al, Mo, Cr, Tl, Ta or Cu. 

And. the Cu alloy possibly forms a film easily and 

25 steadily by a conventionally-used deposition process 
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such as sputtering process, vapor process, CVD process 
and plating process. In the sputtering process, the 
Cu alloy can be sputtered at about 2 . 3 to 2 . 5 times faster 
than a material including Al. So, the Cu alloy is 
characterized in its fast sputtering rate. Therefore, 
a film forming time can be shortened and a total 
manufacturing time also car. be shortened. 

After a film is formed by a sputtering process or 
a vapor process, a heat - treatment process is required 
for alloying. The heat-treatment process is carried 
out in the temperatures in a range of 100 *C to 750 X: . 
By the heat -treatment process, ameialVlic film 1, shown 
in Pig. 2 , -having low electric resistance as well as heat 
stable and workable .propert-/rcan be provided. 

And, a working process requires sufficiently 
adhesion of the Cu alloy to an under layer 2 shown in 
Fig. 2. The Cu alloy can have satisfactory adhesion by 
using the under layer made of one of Ti. W. Ta, Mo , indium 
tin oxide, titanium nitride, oxidation silicon or 
silicon nitride so as to be possibly used as wiring 
patterns of various types of semiconductor elements in 
place of Al. Accordingly, the wiring patterns can have 
reliability. 

If a material including Al is directly deposited 

■ 

on a plastic substrate or glass substrate to form a film, 
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because of reaction of Al with oxygen, electric 
resistance of 4 :he film becomes larger as 2 to 3 times 
as that of a bulk material. And, if pure Ag or Ag alloy 
is directly deposited on a plastic substrate or a glass 
substrate to form a film, an adhesion of the film to 
the substrate is sc insufficient that the film peels 
off the substrate easily just after the film formation, 
or, at a post-process. 

On the contrary, since the Cu alloy hardly reacts 
with oxygen, when directly deposited on a plastic 
substrate or a glass substrate to form a film, increase 
in-BTm^T± 3 cx3^emaik^mG^ of tha^;lm can ie prevented. 
In addition, because ■'0±:\&&i-±&£:&G^ery adhesion of the 
film to the substrate, .peeling .of f ox chipping after 
the film formation dose not occur. Accordingly; as 
shown in Fig. 3, it becomes possible that the Cu alloy 
is directly deposited on a plastic 3 or a glass 4 to 
form a wiring pattern 5. And, the wiring patterns have 
low electric resistance and can be formed by a simple 
producing process . 

And, in a transmit table liquid crystal display panel, 
when wiring patterns thereof are formed by using the 
Cu alloy, even if wire length of wiring patterns is 
lengthened and narrow as its display area and its 
integration increase, the display panel can be easily 



and accurately driven. Accordingly, a transmittable 
liquid crystal panel having reliability and requiring 
little electric power can be provided. 

And, in a reflective liquid crystal display panel, 
5 when wiring patterns thereof are formed by using the 
Cu alloy, the same effect as the transmittable liquid 
crystal panel can be obtained. In addition, a high 
reflective films formed by using the Cu alloy allows 
high reflectance, whereby a display area of the 

10 reflective liquid crystal display will be brightened. 

And, when a reflective film 6, an electrode 7 and 
a wiring pattern 8 of an optical modulator such as an 
electric optical components using micro mirrors are 
formed by using the Cu alloy,, high reflective films, 

15 electrodes and wiring patterns with low electrical 
resistance can be formed ( as shown in Pig. 4(A) to 4(C)). 
So, a device having high brightness and capable of 
high-speed operation can be provided. 

And, in these liquid crystal display panels and 

20 semiconductor devices, when the Cu alloy is subjected 
to an anode oxidation to form a double layer structure 
consisting of the Cu alloy and Ta, resulting in 
sufficiently low electrical resistance. 

And, in various types of semiconductor device, when 

25 wiring patterns are formed by using the Cu alloy, even 



if the wire of the wires of the wiring patterns are 
lengthen and narrowed, an Increase in electrical 
resistance is prevented so that electrical power 
consumption can be lowered. And also, potential drop 
5 at the wiring patterns and signal delay can be prevented . 
So, various .types of semiconductor devices having 
reliability can bs provided. 

And, when a wiring pattern in on a printed writing 
board 9, as shown in Fig. 5(A), an electrode 11 of chip 

10 component and a contact 12 of a relay , as shown in Fig .5(B), ^ 
are formed by using the Cu alloy, various types of * 
products having reliability ■■-jcsaa be provided. 

The presen^:r~nve?i£^ only to an alloy 

includingw3painly^Xtr^r>-JLn. anxmount .of 0.1 to 3.0% by 

15 weight and one or a plurality of elements selected from 
a group consisting of Al , Au, Ag, Ti, Ni Co and Si in 
a total amount of 0.1 to 3.0% by weight, but also to 
an alloy including mainly Cu and Mo in an amount of 0 . 1 
to 3.0% by weight, and an alloy including mainly Cu, 

20 one or a plurality of elements selected from a group 
consisting of Cr, Ta, W and Ti in a total amount of 0 . 1 
to 3.0% by weight and one or a plurality of elements 
selected from a group consisting of Al, Au, Ag, Ti, Ni 
Co and Si in a total amount of 0.1 to 3.0% by weight. 

25 Example 
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Next , a method and result for evaluation of adhesion 
of a Cu alloy of which the metallic material according 
to the present invention consist s will be explained. 
Evaluation method of adhesion 

First, as a sample of the Cu alloy, the following 
three alloys were prepared; a Cu alloy including Mo in 
an amount of 1,3* -by weight, a Cu alloy including Mo 
in an amount of 1.8% by weight and Al in an amount of 
1.5% by weight , and a Cu alloy including Mo in an amount 
of 1.8% by weight and Ag in an amount of 1.2% by weight . 
By using the alloy samples, film samples were prepared 
in the following manner. E^ch of tha alloy samples was 
deposited on three xinis^of ..suDsixattis to form a film 
with a thlxrtcness of 250 nm b^ a majnevron sputtering 
method respectively. The substrate included a glass 
substrate, an indium oxide tin film with a thickness 
of 200nm and a silicon oxide film with a thickness of 
500 nm. Then, total nine film samples formed by using 
the Cu alloys were prepared. 

Second, each of the film samples was cut into a 
plurality of gridlroned pieces as shown in Fig. 1(A) by 
using a cutter knife. A size of the gridlroned piece 

was about 1mm X 1mm. 

Then, as shown in Pig. 1(B), a tape( trade mark 
CT405A-18 manufactured by Nichiban Co., Ltd.) was 
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adhered on each of the film samples of the Cu alloy, 
and then peeled off, thereby to examine whether or not 
the gridironed pieces were peeled off the substrate with 
the tape. As a result, none of the films was peeled 
5 off. 

For comparison, each of sample films which formed 
by Cu, Al, Ag. Au and an Ag?3 alloy was examined by the 
same method as j the Ci alloy. Aa a result, in the Al 
film, some gridironed pieces thereof were locally peeled 
10 off, and almost of all gridironed pieces of other films 

were peeled off or defected. *• 
Conclusion 

It w«gnasgacgd.rmed" t hp t ~a^ -a4Lfre^ 1 on - o± the each film 
formed by 4i£Linjg t hev. . C «-.«al : 3;.cy^t'g^ r diirg-t o the present 

IS invention, to various types of substrates such as a glass 
substrate, an indium oxide tin film and a silicon oxide 
film, was very strong. While an AlNd alloy of which 
Nd is added to Al has been used as a gate electrode of 
a liquid crystal display element commonly, the results 

20 of the abova-mentioned evaluations show that the Cu alloy 
can be used as an electrode having low electrical 
resistance as a substitute for the AlNd alloy. 

Until now, a metallic material, such as pure Cu, 
Ag and Au, having lower electrical resistance than that 

25 of Al had not been considered to utilize as a gate 
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electrode to which a glass substrate or an Indium oxide 
tin was directly contacted because of insufficient 
adhesion of the metallic material to a glass substrate 
or an indium oxide tin. 

Next, an evaluation for environment resistance of 
the Cu alloy according to the present Invention will 
be explained. 

Evaluation for heat stability after a heat treatment 
in high temperatures environment 

First, the following material samples were 
prepared; pure Al , pure Cu, pure Au , a Cu alloy including 
Mo in—an amount ;jafTl . 8 % *y weight {a CuMc alloy), a Cu 

alloy including Mo in '-an^ramount^of . ..1 . 8% by weight and 

Al in an amount of 1.5% by weight (a CuMoAl alloy) and 
a Cu alloy including Mo in an amount of 1.8% by weight 
and Ag in an amount of 1.2% by weight ( a CuMoAg alloy). 
By using the material samples , film samples were prepared 
in the following manner. Each of the material samples 
was deposited on a glass substrate to form a film with 
a thickness of 250 nm respectively. As for pure Cu and 
pure Au, each of the material samples was deposited on 
an adhesion layer made of Cr with a thickness of 100 
nm, wherein the adhesion layer was formed on the glass 
substrate. Then, a pure Cu film, a pure Al film, a pure 
Au film, a CuMo alloy film, a CuMoAl film and a CuMoAg 
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4i % » 

film were prepared. 

Second, eaoh of the aforesaid films was set in a 
vacuum furnace, an atmosphere furnace and a nitrogen 
atmosphere furnace respectively, and after heated to 
5 100 *C , further heated to 800 *C . And, changes of the 
film samples were observed every 100 *C . 

Then, after heating up to 800 *C , the samples was 
left to cool down up to room temperature ( 27 . 
Result 

10 The pure Al films set in all the furnaces showed ^ 

white turbidness over 200"^. And, since all films 
melted ^cally^»«r^*W X /^trrrciss^d^iiot be heated up 

to 800 x: . 

The pure Ag^ilmu^B^t^i^:^ showed 

15 white turbidness over 300 *C , 

The pure Au films set in all the furnaces showed 

turbidness over 400 *C . 

The pure Cu film set in the atmosphere furnace was 
oxidized to blacken over 300 *C and., its surface showed 
20 powdered condition over 700 X. And, the pure Cu films 
set in another furnace were oxidized at their surf aces 

over 700 ^ . 

On the contrary, the CuMo alloy film set in the 
atmosphere furnace and the CuMoAg alloy film set in the 
25 atmosphere furnace were oxidized over 500 *C , and another 



film set in other furnaces did not change up to 800 *C . 
The CuMoAl alloy film set in all the furnaces had 

not changed up to 800 *C . 

The reason why the film showed turbidness is as 
follows. In the case the pure Al film, an oxide film 
is generated on its surface, and particles included in 
the film are bonded each other and grown by heat, 
resulting in an irregularly and uneven surface which 
causes turbidness. 
Conclusion 

As the result shows, the Cu alloy according to the 
present invention has higher heat stability than other 
metallic matexl&Ts having JLow elerc:£xrical resistance. 
Also, sinoa ~ ~paxt-l cLa.ssgr owning is not substantially 
observed, it is confirmed that the Cu alloy has heat 
stability. 

Evaluation for accelerated environment resistance 

First, the following material samples were 
prepared; pure Al, pure Cu, pure Au . a Cu alloy including 
Mo in an amount of 1.8% by weight ( a CuMo alloy) , a Cu 
alloy including Mo in an amount of 1.8% by weight and 
Al in an amount of 1.5% by weight ( a CuMoAl alloy) and 
a Cu alloy including Mo In an amount of 1.8% by weight 
and Ag in an amount of 1.2% by weight ( a CuMoAg alloy) . 
By using the material samples , film samples were prepared 
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in the following manner. Each of the material samples 
was deposited on a glass substrate to form a film with 
a thickness of 250 nm respectively. As for pure Cu and 
pure Au, each of the material samples was deposited on 
5 an adhesion layer made of Cr with a thickness of 100 
nm, wherein the adhesion layer was formed on the glass 
substrate. Then, as film samples, a pure Al film, a 
pure Cu film, a pure Au film, a CuMo alloy f ilm f a CuMoAl 
film and a CuMoAg film were prepared. 
10 Second, each of the film samples was set in a 

container at a temperature, of 80 XI and a humidity of 
85% and 1 e ^L^Xir r -1 0 OrA-our e or more, up to 800 hours. 
And, e a c h ^^^gtrairtf e b* .T^^tfcg^iiJJLcig- » e v observed every 
100 hours. 

15 Next, after observing all the films every 100 hours 

up to 800 hours, all the films retrieved from the 
container. 
Result 

The pure Til film wan oxidized to show white 
20 turbidness at its surface after 200 hours, and showed 
black spots locally after 700 hours, resulting in an 
appearance of white turbidness and loss in metallic 
luster . 

The pure Ag film began to blacken after 300 hours, 
25 and changed in yellowy black color at its all surface 
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after 800 hours, resulting In loss In metallic luster. 

The pure Au film showed black spots locally at Its 
surface after 800 hours. But, obviously changes In Its 
surface were hardly observed and metallic luster was 
maintained . 

The pure Cu film began to blacken at its surface 
before 100 hours , and blackened at Its all surface after 
400 hours. 

On the contrary, the CuMo alloy film and the CuMoAg 
alloy film hardly changed until 800 hours like the pure 
Au film, but showed black spots locally at its surface 
and thinner metallic lj&rt-ar. 

The CirMoAl aLloy £ ilm:..;d~-d -rjxo.t.r;ciiange , and its 
metallic lxus-t-e r^^as^Jcept^poxiea 1 1 y . 
Conclusion 

According to the evaluation for accelerated 
environment resistance, all of the Cu alloys have 
corrosion resistance like Au and superior atmosphere 
resistance to Al or Ag. 

Evaluation for chemical resistance by immersing in 
solution 

First, the following material samples were 
prepared; pure Al , pure Cu , pureAu, a Cu alloy including 
Mo in an amount of 1.8% by weight ( a CuMo alloy), a Cu 
alloy including Mo in an amount of 1.8% by weight and 
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Al in an amount of 1.5% by weight ( a CuMoAl alloy) and 
a Cu alloy including Mo in an amount of 1.8% by weight 
and Ag in an amount o£ 1.2% by weight ( a CuMoAg alloy) . 
By using the material samples , f ilm samples were prepared 
5 in the following manner. Each of the material samples 
was deposited on a glass substrate to form a film with 
a thickness of 250 nm respectively. As for pure Cu and 
pure Au, each of the material samples was deposited on 
an adhesion layer made of Cr with a thickness of 100 

10 nm, wherein the adhesion layer was formed on the glass 
substrate. Then, as film samples, a pure Al film, a 
pure Cu film, a pas* Au film, -a-.CuMo alloy f ilm, a CuMoAl 
film and e CuMoAg ±3tmxw&?& ;pru*^a^vad , 

Second, each of the filiti vwfepl-as were immersed in 

15 a 3% NaCl solution, a 5% NaOH solution, a 1% KOH solution 
and a 1% HjSO, solution respectively, and then left to 
stand at room temperature for 100 hours. And, changes 
of the samples? were observed after 24-hcur and 100-hour 
immersions. 

20 In addition, after 100 hours, all the films were 

picked from each solution ana washed by purified water, 
and each change of the films before and after immersion 
was observed. 
Result 

25 The pure Al films were oxidized to show white 
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turbidness at its surface and loss in metallic luster 
in a f ewminutes soon after the immersion began . Further 
more, before 100 hours, the films became translucent, 
and a rapid chemical reaction was occurred. 

The pure Ag film immersed in the 3% NaCl solution 
showed white turbidness after 30 minutes, and the pure 
Ag film immersed in the 1% H a SC 4 solution blackened . And, 
the pure Ag films immersed in the other solution showed 
loss in metallic luster. And, all the films became 
translucent or melted or blackened after 24 hours. 
Conditions of all the films changed. 

The pure Au film did :wo*.TOTfeange up to 24-hour 
immersion by visual observation - and after 100 hours 
all films showedblack tLUXbidness orrbe^^me translucent . 

The pure Cu films blackened in a few minutes soon 
after the immersion began, and after 100 hours blackened 
perfectly. 

On the contrary, the CuMo alloy film, the CuMoAg 
alloy film and the CuMoAl alloy film hardly changed, 
except black spots shown locally. 
Conclusion 

Al, Ag and Cu f which are conventionally used 
materials, reacted chemically to show loss in metallic 
luster, white turbdlness, blackening or translucence . 
That is to say, these materials are easily influenced 
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or significantly changes over time by high temperatures 
and high humidity environments or chemicals , suggesting 
that these materials have little physical stability. 

On the contrary, the three Kinds of Cu alloys , which 
consist of mainly pure Cu and an added element such as 
Mo , Al or Ag in an amount of CU by weight , have enhanced 
heat resistances . high- temperature and high-humidity 
environment resistance and chemical resistance. In 
other words, addition of Ho, Al or Ag to pure Cu in a 
small amount will dramatically improve physical 
instability of pure Cu. 

Moreover/ by increasing "each amount of added 
elements , Mo , Al ;r;,or ^Ag .... :^tftea i resistances , 
h i g h> t entpiert: a t tfrre ;~ r^ant- /:/^43lfc^b»s£l& ±±y environment 
resistance and chemical resistance of the Cu alloy will 
be further improved. 

Accordingly, since the Cu alloys are stable even 

at a high temperature of about 750 , it is not required 
to form a protective film after forming a film by using 
the Cu alloy. So, a post heat -treatment process after 
the film formation can be simplified. 

And, since the Cu alloys are stable under high 
temperature and humidity environments , wiring patterns 
formed by using the Cu alloy will be reliable. 

Table 2 shows ameasurement for chemical resistance 
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in photolithography. First, film sample was prepared 
in the following manner. A Cu alloy including Mo in 
an amount of 1.0% by weight and Al in an amount of 1.0% 
by weight is deposited on a silicone substrate to form 
5 a film having a thickness of 150 nm. And f the film was 
subjected to a development process in a lithography 
process, and. after baking, the electrical resistance 
of the film was measured. 

10 (Table 2) 



Condition 


After 
film 
orrming 


After immersion in 
a 5% silicic acid 
sodluro ane a 3% 
phosphoric acid 

hydrogen dliodlum 
: so lu tic; n >.e.l erne n t 
ol^5^veloper) 


Baking for 
30 . minutes 
at a 
temperature 

87 t: ) 

( resist 
baking) 


Electrical 
resistance( Q 
/□) 


0.2 

Q/n 


0.2 Q /□ 


0.2 Q /□ 



In the develop process, the film was immersed In 
a 5% silicic acid sodium and 3% phosphoric acid hydrogen 
disodium solution, which are main elements of the 
15 developer. And, in the baking process , the film on which 
to coat a resist was baked for 30 minutes at a temperature 
Of 87 

Evaluation for plasma ashing resistance 

Al and Al alloy, or, Cu , Ag and their alloys, which 
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conventionally tested as a substitute material having 
low eleotrioal resistance for Al and Al alloys, are used 
for wiring patterns and electrodes. However, since 
such materials do not have sufficient resistance in an 
5 oxygen plasma ashing carried out after an etching process 
for wiring patterns , the plasma ashing process requires 
specific operating conditions* 

The plasma ashing process is an important process 
to improve reliability of single-layered wiring 

10 patterns and electrodes when the wiring patterns and m 
electrodes are formed by a plurality of layers. In the cr- 
ashing process;/' a " tnlxed^ras /ri n oxygen and argon 
a r e -mlxe d:^a± a-^ye cr.r^ 1 c t'JL o w r g y; a~ a larp 1 a y e d on wiring 
patterns atsd^iteaxrtizro^-^ . As a result, 

15 contamination and moisture on an upper surface of the 
wiring patterns and electrode are removed, and particles 
present at a grain boundary of wiring patterns and 
electrodes are removed. However, since 

conventionally-used materials having low electrical 

20 resistance are Instable for oxygen plasma, the plasma 
ashing process require* specific operation condition. 
Consequently, materials for end products will not be 
sufficiently reliable , or, to provide higher integrated 
wiring patterns will be difficult-. 

25 Accordingly, whether or not the Cu alloy according 
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to the present invention has higher resistance for a 
plasma ashing process than that of Al, Al alloy Cu and 
Al is examined by the following method- 
First, the following material samples were 
5 prepared; pure Al, pure Cu, pure Au, CuMo alloy, CuMoAl 
alloy and CuMoAg alloy. And, each of these samples was 
deposited on each of a glass substrate to form a film 
with a thickness of 250 nm. As for pure Cu and pure 
Au, cr is deposited on the glass substrate to form an 

10 adhesion layer with a thickness of 100 nm. Then, a pure 
Al film, a pure Cu film, a pure Au film, a CuMo alloy 
film, a CuMoAl film and a CuMoAg film were prepared. 

^Se-cmM, these film --^eicp-3^e.aw@rr-«.^set in an ashing 
device and subjected to a plasma ashing process in the 

15 following condition: RF power is 500 W; ashing gas is 
a mixed gas of oxygen with argon ( mixing ration is 5 0 s 5 0 % 
by volume); flow rate is 5 ml/m; *C of vacuum is 1.0 
to 1.5 torr during the ashing process; ashing time is 
3 00 seconds ( 5 minutes ) . The temperature on the surface 

20 of the substrate is about 160 by measurement using 
therzno couple. 

After the plasma ashing process, the plasma ashing 
device left without being opened for 20 minutes to cool 
down. Then, the samples were retrieved from the device 

25 and the surfaces thereof were visually observed. 



Further, the electrical resistance of each of the films 

was measured by using a four-prove method. 

Result 

The pure Al film blackened at its surface and lost 
5 its metallic luster. And, the surface electrical 
resistance thereof was too high to measure. 

The pure Ag film blackened at its surface and its 
surface showed powdered condition, then peeled off. 
Its electrical resistance could not be measured. 
10 The pure Cu film blackened at its surface and its ^# 

surface showed powdered condition , then peeled off. 
Its electrical :re:3'i'srtBrace:-roVii;-*:"TiCt be measured. 

On the contrary, tha.TCtiKo alloy film, the CuMoAg 
alloy film and the >CuMc^::ra:aT^'il^r -did not change in 
15 metallic luster or color before and after the plasma 
ashing process. Also, the electrical resistance 
thereof did not change. 
Conclusion 

In a recent liquid crystal display element and 
20 semiconductor element which requires high integrated 
wiring patterns consisting of fine wires, Al , or, Ag 
and Cu having low electrical resistance are used for 
a material for wiring patterns. However, it has been 
problem that such materials are insufficient in 
25 resistance for an oxygen plasma ashing process. 
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Since such problems have not been solved 
sufficiently up to now, the plasma ashing process 
requires currently specific operating conditions. 

On the contrary, the Cu alloy according to the 
5 present invention can be subjected to a plasma ashing 
process without physical change or deterioration 
thereof. Accordingly, wiring patterns and electrodes 
formed by the Cu alloy according to the present invention 
can have higher reliability than that of conventionally 
10 used materials, and can be manufactured easily by a « 
conventionally way. 

Table 3 shows an evaluation for film forming rate 
by a DC magnetron spotter:! ng method . 

A method f .o.r^ tstearnxS 1 u afci c s\ -±m>&& zcplained. Each Cu 
15 alloys shown in Table 3 was used as a sputtering target 
material with a diameter of 8 inch. And, a substrate 
was arranged apart from tha sputtering target at a 
distance of 120 mm, and then, the Cu alloy was sputtered 
on the substrate to form a film. And, a time duration 
20 until a thickness of the film become 120 nro was measured. 
(Table 3) 



Material 


Power! W) 


Tlme( second) 


Film thickness ( nm) 


CuMo 


300 


140 


120 


CuMoAl 


300 


141 


120 


CuMoAg 


300 


140 


120 


Cu 


300 


135 


120 



Al 



300 



314 



120 



As a result of the evaluation, each of target 
materials formed by the CuMO alloy, the CuMoAl alloy 
and the CuMoAg alloy has a film formation rate of 2.3 
5 to 2.5 times faster than that of Al. Accordingly, when 
the Cu alloy according to the present invention is used 
in the place of Al, a film formation time can be reduced 
to half and also a manufacturing time can be reduced. 
In addition, a film formation rate of the Cu alloy 

10 is faster than that of pure Cu. And, since a temperature 
rise of the substrate on which the Cu alloy was deposited 
was smaller than.~t.2Laf. ;-<sf^-o.nv-an.t.ion.ally --used materials # 
plastic material can beraieaS aes a substrate. 

Tire C u ^rl~2roy '^ax c o r 61 n g tc* -the p*r a s a n t invention 

15 does not only refer to an alloy including mainly of Cu, 
Mo and one or a plurality of elements seleoted from the 
group consisting of Al , Au, Ti, Ni , Co and Si in a total 
amount of 0.1 to 2.0% by -freight , bu<: also refers to an 
alloy including mainly of Cu , Mo in an amount of 0.1 

20 to 3.0 % by weight and one or a plurality of elements 
selected from the group consisting of Al, Au, Ti, Ni, 
Co and Si in a total amount of 0,1 to 3.0* by weight, 
an alloy including mainly of Cu, Mo in an amount of 0 . 1 
to 3.0 % by weight, an alloy including mainly of Cu , 
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one or a plurality of elements selected from the group 
consisting of Cr, Ta, W and Ti in a total amount of 0.1 
to 3.0% by weight and one or a plurality of elements 
selected from the group consisting of Al, Au, Ti, Ni, 
Co and Si in a total amount of 0.1 to 3.0% by weight. 

And, a film formation process does not only refer 
to a sputtering process but alsc to refer to another 
film formation process and a thick film formation 
process . 



